Serotoninergic involvement in ethanol-induced alterations of thermoregulation in long-sleep and short-sleep mice.
The effect of ethanol and pentobarbital on in vivo tryptophan hydroxylase activity and its relationship to drug-induced alterations of thermoregulation was examined in long-sleep (LS) and short-sleep (SS) mice. Serotonin function was measured in both the presence and absence of ethanol or pentobarbital in six discrete brain regions. Differences in basal levels of serotonin, 5-hydroxyindole acetic acid or in vivo tryptophan hydroxylase (TpH) activity were found only in the hypothalamus and dorsal raphe nuclei (SS slightly higher). Ethanol (4.2 g/kg i.p) caused significant reductions in in vivo TpH activity in the dorsal and pontine-medullary raphe nuclei and hypothalamus (putative thermoregulatory areas) in both LS (50-60% decrease) and SS (15-30% decrease) mice, but it had no effect on TpH activity in the striatum, cortex or hippocampus. The greater degree of ethanol-induced reduction in TpH activity in LS mice was associated with a greater degree of hypothermia (LS, 4.2 degrees C vs SS, 2.0 degrees C). Pentobarbital had equivalent effects in LS and SS mice on TpH activity in central nervous system thermoregulatory areas (decreases of 40-60%) and on body temperature (decreases of 6.8-7.5 degrees C). When the mice were given ethanol at an elevated environmental temperature (34 degrees C) the hypothermia was almost abolished completely, but depressant effects on TpH activity remained, suggesting that ethanol-induced decreases in TpH activity were direct effects and not secondary to hypothermia. Alterations in ethanol or pentobarbital elimination did not appear to account for the observed differences.(ABSTRACT TRUNCATED AT 250 WORDS)